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Propositions
accompanying the thesis
The fight for a reactive site
1. The fact that two different GGA functionals predict significantly different reactivity curves
for H2 dissociation on Ru(0001), and the fact that they are both wrong, indicates that ex-
periments are still necessary.
Chapter 4 of this thesis
2. The presence of significant surface concentrations of other adsorbates on a metal surface
can significantly complicate the potential energy landscape describing the interaction of a
molecule with that surface.
Chapter 5 of this thesis
3. Taking into account the energy distribution and rovibrational states population of the molec-
ular beam in the theoretical simulation does not solve the discrepancy between theory and
experiment for H2 dissociation on CO-precovered Ru(0001).
Chapter 6 of this thesis
4. The fact that a model of step-terrace separation based on a somewhat arbitrary division
between step and terrace sites is able to predict H2 dissociation on stepped platinum so well
is good news for theoreticians.
Chapter 8 of this thesis
5. The factor of 7 reactivity enhancement between steps and terraces in HD formation from H2
and D2 found for Pt(332) is based on invalid assumptions.
M. Salmeron et al., J. Chem. Phys. 67, 5324 (1977)
6. The fact that debate still exists whether the decreasing reaction probability with increasing
kinetic energy in the low energy regime observed for H2 dissociation on several metal surfaces
is due to a precursor-mediated mechanism or a steering-based mechanism indicates that
complete understanding has not yet been reached.
G. R. Darling and S. Holloway, Rep. Prog. Phys. 58, 1595 (1995); A. Gross et al., Phys.
Rev. Lett. 75, 2718 (1995); H. F. Busnengo et al., Phys. Rev. B. 63, 041402 (2001)
7. In order to capture the underlying physics of long-lived trapping of H2 molecules in a potential
well, quantum dynamics calculations are a necessity.
R. A. Olsen et al., J. Chem. Phys. 128, 194715 (2008)
8. The well-known poisoning of the anode of the proton exchange fuel cell by CO in the feed gas
makes a fundamental understanding of the influence of adsorbates on dissociation mandatory.
S. Gottesfield and J. Pafford, J. Electrochem. Soc. 135, 2651 (1988)
9. Showing error bars in scientific papers should be a requirement for publication.
10. Abandoning the imperial system in ultra-high vacuum components would significantly in-
crease the joy of using them.
Irene Groot
Leiden, December 10, 2009
